Nicotinic modulation of auditory attentional shift in the rat.
Numerous studies have demonstrated cognitive improvements resulting from the application of nicotine, especially in those tasks aimed at measuring attention. While the neuro-pharmacological relationship between nicotine and acetylcholine-driven attentional processes has been examined, studies tend to focus on the duration of time in which a subject can attend to a specific stimulus or series of stimuli rather than on the subjects' adaptive attentional capabilities. The present study addresses the possibility that the cholinergic agonist nicotine could improve performance on a task testing the ability to shift attention between sensory modalities under both normal and pharmacologically impaired conditions. In a pilot set of experiments, we tested the effects of nicotine in a cross-modal experimental task designed to tax both the auditory and visual systems of male Sprague-Dawley rats. Nicotine (0.2 mg/kg) significantly improved performance on both auditory and visual trials, under repetitive trial conditions, and significantly decreased overall response latency. For the primary study, we tested the effects of decreasing cholinergic neurotransmission by systemic administration of the muscarinic antagonist atropine. Atropine (12.5 mg/kg) significantly impaired performance in auditory shift trials and perseverative trials, while significantly increasing the overall response latency. We then tested the effect of nicotine within the impaired model. Systemic administration of nicotine significantly improved performance in auditory and visual shift trials, while showing moderate improvements in response latency and perseverative trial conditions. These results indicate the potential therapeutic use of nicotine as a cognitive enhancer, as well as provide evidence for cholinergic system compensations.